Constructing scales with sufficient reliability and validity and establishing causal relationships between psychological constructs are methodologically most important aspects to conduct correlational studies in educational psychology.Through reviewing articles recently published in the Japanese Journal of Educational Psychology and its international counterpart, the Journal of Educational Psychology,several problematic features are discussed.In order to facilitate validation of scales and appropriate use of causal modeling,the importance of theoretical elaboration of constructs and abundant information for validation is emphasized.A property of Japanese research style generating hypotheses rather than testing them is evaluated,since it is suitable to treat the complex character of psychological constructs and scales purported to measure them.
In essence,the objective of educational psychology is to find ways of improvements of individual's intellectual,emotional,and motivational attributes empirically.One of the basic methodologies is to establish the causal relationships between controllable independent variables and resultant dependent variables.
The most orthodox way to accomplish this is experimental research where subjects' mental attributes are observed under some distinct conditions set by researchers in the form of different levels of independent variables.
Unfortunately,we often face two difficulties when we wish to conduct such experimental research.The first problem is raised by the fact that the measurement of most mental attributes is not an easy task.
Any scales are always largely contaminated by random errors of measurement.Moreover,their authenticities are often criticized due to the lack of evidences with regard to whether they really reflect the attribute to be purported to measure.This is a problem un-*We would like to thank Dr .Tomokazu Haebara,University of Tokyo,for his helpful comments on earlier drafts of this article. **School of Education ,Nagoya University,Furo-cho, Chikusa-ku,Nagoya 464-8601 Japan. E-mail address: easy to solve because psychological attributes are conceptually more abstract ones than ordinal physical measures.In short,these are the problems of reliability and validity of measurement.
The second problem is about how to establish causal relationships,since many important psychological attributes in real life are traits,long-lasting properties,rather than states,temporally characteristics.
Psychological traits are not easily changed by shortterm experimental manipulations of independent variables by definition.As a result,independent variables have to be defined as long-term accumulations of everyday life events experienced by subjects.
Therefore,we must rely on correlational research, where independent variables are not controlled by researchers,instead of experimental research.To obtain the objective of confirming the causal relationships between(conceptually)independent and dependent variables,several statistical methods of causal modeling such as path analysis,and its advanced form, covariance structure analysis,have been developed,and they are currently used in many studies.However, they seem to be a source of new methodological concerns(e.g., Breckler,1990) .
In this article,we will discuss these two issues, reliability and validity of measurement,and causal modeling.They are not only most important methodological aspects in many fields of psychology as well as educational psychology but also main research topics in psychological measurement and evaluation.
To clarify existing problems in recent empirical studies, we reviewed several papers published in the Japanese Journal of Educational Psychology (JJEP), and its counterpart in the Unite States, the Journal of Educational Psychology (JEP). In the second section, 19 articles selected from two journals mentioned above, in which scales of self-efficacy are employed, are reviewed mainly from the viewpoint of how reliability and validity of scales used are guaranteed. In the third section, 35 articles in both journals, which use any method (s) of causal modeling, are reviewed with regard to how appropriately causal models are used.
Before reporting the results of review in each section, we will try to describe the current status of the theories as compact as possible, and to point out their potential problematic or questionable features in application works in order to demonstrate our conceptual framework of the review. We hope that these passages will also be useful as supplements to many textbooks, which ignore the advance of the theory of construct validation after Cronbach and Meehl (1955) , and which do not refer to cautions for careless applications of causal modeling to psychological data.
Our main purpose is to look for any desirable forms of correlational research considering some specific features of psychological research, particularly the studies aiming at measuring individual differences of attitudes and personality by means of questionnaires.
Reviewing papers published in Japan and the U.S., preparatory stage of this project, our main objective was to point out shortcomings of Japanese articles in comparing with the Western ones. As the work proceeded, however, we slightly changed our own attitudes. Although we found several features discriminating Japanese articles from its counterparts, we do not consider now that all of them are necessarily shortcomings. We will return to this point in the last section.
2.
Issues in reliability and validity of measurement;
the case of self-efficacy scales
In this section, we focus on a construct of selfefficacy as one of the major psychological concepts in the field of educational psychology and review a number of recent articles that deal with self-efficacy. ing the reliability of a scale, they have been classified broadly into two categories mentioned above: stability over time and internal consistency. In general, reporting stability as well as internal consistency is desirable because it guarantees that the scale measures a trait rather than a state. All types of reliability are expressed in terms of a correlation coefficient. It is difficult to say how high the reliability of a scale should be. Kline (1993) suggests the following criteria; in the case of reliability concerning stability over time, a correlation of .8 is required, taking at least a three-month gap between two testings and 100 subjects. The most straightforward is test-retest reliability. In a similar sense, coefficient alpha, a typical index of internal consistency, should not drop below .7. We consider that somewhat lower criteria will be acceptable in cases of attitudes and personality scales, especially when they are used for correlational research rather than assessment for individuals.
Validity of measurement has been defined as the extent to which the scale effectively measures what it is purported to measure Rust & Golombok, 1989) . However, the concept of validity evolved particularly after fifties, and it is now defined as "an integrated evaluative judgment of degree to which empirical evidence and theoretical rationales support the adequacy and appropriateness of inferences and actions based on test scores or other modes of assessment" (Messick, 1993, p.13, italics in original) .
When it is justified that a trait (or a state) is named any psychological concept, it may be called a construct. The justification, the (construct) validation, presupposes a psychological theory about the construct. Validation is not a procedure but a process consisting of a series of testing hypotheses that are derived from the theory through correlations with other scales, comparisons of means between groups, investigations of effects of interventions, and so forth. The empirical results that show substantial relationships predicted from the theory are called converging evidences, while weak or no relations with variables with which the theory implies irrelevance are discriminating evidences. Validation is a long and almost endless process since predictions derived from the theory may be usually tremendous.
As a result, one who wishes to propose new scales of some constructs has to report many evidences. For example, in presenting her 4 (sub-) scales of affiliation motivation, Hill (1987) gives correlations with 9 scales as convergent evidences, with 8 scales as discriminant ones, and with 4 role playing behaviors as well as coefficients of stability over time and of internal consistency. This may represent a standard style of this kind of articles.
One may find the great differences between the ways of verification of reliability and validity of a scale while the two concepts are often mentioned simultaneously. The former consists of almost the purely statistical computations once a set of items is given. In addition, reliability can be regarded as a property of the scale itself although it is sometimes inflated or deflated due to the range effects; a bias of the sampling of subjects. On the contrary, the psychological theory about a construct is indispensable for validation, and the statistical methods are only tools that inspect through the testing of hypotheses a possibility of legitimate use of the scale in the sense of the technical term of psychology. There is no single statistical method for validation except for the notorious simple package, multitrait-multimethod matrix (Campbell & Fiske, 1959) . Moreover, validity is not a property of the scale per se but depends on its use.
(A scale can be valid as the extraversion but not as the optimism.)
Even after the middle of fifties, when a monumental manifest about construct validity by Cronbach and Meehl (1955) was published, most textbooks includes the statement that the validation procedures of a scale involve various forms which are divided into three principal categories: content validity, criterion-related validity, and construct validity. Criterion-related validity is evaluated by a simple procedure that correlates a scale with a special variable, an external criterion. However, one cannot find any external criterion for most attitudes and personality variables. If no external variable is available, the scale is validated based on the content of items when one can define a universe of items about the construct he/she wants to measure. These two concepts, criterionrelated validity and content validity, are not considered to be offering sufficient basis of validation cur- Since Bandura (1977) proposed the theory of selfefficacy, its conceptual importance and applicability in the field of educational psychology have been instantly recognized and incorporated into a variety of theoretical frameworks, and that is one of the reasons why ihis construct is treated in this review.
Arguing that individual behaviors are not affected by immediate consequences but by the level of aggregate consequences through the influence of thought, Bandura introduced the concept of self-efficacy which refers to "the conviction that one can successfully execute the behavior required to produce the outcomes" (p.193) .
The perceived self-efficacy influences the degree of which individuals make efforts to attain desired outcomes and to persist in aversive situations. Based on his social learning theory, the perceived self-efficacy is purported to be formed and/or enhanced by some sources of efficacy information such as performance accomplishments (e.g., self-instructed performance) , vicarious experience (e.g., live and/or symbolic modeling), verbal persuasion (e.g., suggestion) , and emotional arousal (e.g., physiological states induced by attribution, relaxation or desensitization) . Although the theory of self-efficacy was originally constructed to unify various modes of clinical treatment for behavioral change, Bandura and his colleagues have also applied this theory to educational settings (e.g., Bandura, Barbaranelli, Caprara, & Pastorelli, 1996; Bandura & Schunk, 1981; Zimmerman & Bandura, 1994; Zimmerman, Bandura, & Martinez-Pons, 1992 ) . (with disabled students, Kawauchi & Yokkaichi, 1998;  with peers, Matsuo & Arai, 1998) ; self-efficacy for academic achievement (Ito, 1996) ; and a scale development of generalized self-efficacy (Narita, Shimonaka, Nakazato, Kawaai, Sato, & Osada, 1995) .
In addition to them, 4 another journal articles in the JJEP deal with self-efficacy as a research variable, although self-efficacy is not the main construct in their studies.
Consequently those studies will also be treated as well in this review.
In their research the concept of self-efficacy is also specialized in career decision making self-efficacy (Shimomura, 1998; Urakami, 1996b) , academic self-efficacy (Miura, Shimada, & Sakano, 1997) , or general self-efficacy (Ohnogi & Miyakawa, 1996) . We review these 10 journal articles in total, focusing on the descriptions of the definition (s), the relations of constructs if any, the hypothesis or hypotheses to be tested, and accordingly the ways of reliabilities and validities to be confirmed in their research.
As mentioned in the introduction section, these self-efficacy research conducted in Japan will be fittingly compared with the articles published in the JEP, although we will pay attention specifically to the studies between 1997 and 1998 in this review because there are 9 articles (that is approximately the same number as the Japanese articles to be reviewed in this section) adopting self-efficacy in their research just for two years. In contrast to the Japanese articles, self-efficacy treated as a research variable in the studies reported in the JEP is specialized especially in academic self-efficacy (Bong, 1997 (Bong, , 1998 The precise definition of constructs stipulates a possible valid method for measurement to be employed so that definitions must be clear even for the more easily measurable variables (Coolican, 1994) .
In addition, a construct is usually linked to other constructs in a theoretical framework, and further explanations and predictions could be possible if we concern the relationships between these constructs defined precisely.
As for the statement of clear definition in the Japanese articles, however, it should note that a result of review is a little disappointing.
Out of 10 Japanese articles, only Matsuo and Arai (1998) Tomiyasu's (1997) articles are not defined but described obscurely.
These descriptions are still a long way from the statements of clear definition; nevertheless, we unfortunately admit that something is better than nothing.
Many of the articles (Kawauchi & Yokkaichi, 1998; Miura et al., 1997; Narita et al., 1995; Urakami, 1996a) describe just their main constructs in their introduction section. The description of one of four psychological concepts is missing in Ito's (1996) article. Ohnogi and Miyakawa (1996) In contrast to the Japanese articles, the articles in the JEP define the constructs treated in their research explicitly in their introduction section (Bong, 1997; Turner et al., 1998) , method section (Skaalvik, 1997;
Zimmerman & Kitsantas, 1997) , or both introduction and method sections (Middleton & Midgley, 1997; Ryan et al., 1998; Zohar, 1998 In addition, no hypotheses are explicitly stated in a number of studies (e.g., Miura et al., 1997; Ohnogi & Miyakawa, 1996; Shimomura, 1998 (Messick, 1993) . In other words, the application of content validity requires the domain of items to be clearly identifiable so that ability, achievement, and certain occupational tests are likely to be the case. Accordingly, for personality scales it might be often inappropriate and misleading because the content of personality scales must be verified empirically.
Of course content validity is often evaluated more qualitatively than quantitatively (Rust & Golombok, 1989 ) , but such evaluations must be systematic and should include a description of the test specification procedures, ensuring that the content areas to be covered and the objectives to be tested, together with the number of items in each category.
In the case of content validity it so happens that face validity and content validity overlap, especially in the content validation of personality scales (Kline, 1993 (Kline, 1993) .
It never is an easy task, and even academic achievement hardly becomes a clear criterion in many cases. Construct validity is now the primary form of validation examining the extent to which the scale is purported to measure a theoretical construct or trait. Despite of the fact that theoretical constructs are frequently the object of investigation, few psychological concepts dealt with in the research can be measured directly so that its applicability is usually evaluated by examining the relations of the construct concerned with other concepts and/or relating phenomena which the theory predicts. Correlations between the target and other variables (constructs) involve two forms in order to demonstrate validity.
One is the substantial correlations of the scale with others with which they should theoretically correlate (convergent evidences) , and the other is the ignorable correlations with which they should not be related (discriminant evidences) . We will again emphasize the importance of explicit definition of the constructs and theoretical considerations around them because researchers cannot find any external variables giving convergent and discriminant evidences without appropriate guidance of such a clear statement.
Since construct validity embraces validity of every type (see Kline, 1993) , and its importance is specifically emphasized in the studies whose main aim is the validation of scales newly constructed, Narita and his colleague's (1995) validation study of a generalized self-efficacy scale is discussed here in terms of introducing and comparing with their corresponding validation studies executed in the U.S. It is impossible to prove causal relations in the strict sense in correlational research where variations of independent variables are left for natural occurrences, while it is not the case in experimental research where they are controlled by the researcher through the randomization processes and/or similar techniques. However, there are general needs for causal inference even in the correlational research so that methods of causal modeling should at least partially meet the expectancy. In addition, it is true that problems for empirical research are formulated neatly when it is done in considering causal model. Moreover, a series of modification processes of causal models may be used for producing more persuasive mini theory, although their methodological bases are dubious as will be discussed shortly. In fact, modeling of causality is irresistibly attractive as one way of story telling. We should add that the methods of causal modeling relate to the validation of measurement because the confirmation of causal hypotheses can be a part of the validation procedure.
We will discuss some basic issues in the methods of causal modeling and a number of difficulties in their applications to psychological measurement, which will then lead to point out some problems in the case of careless use of causal models. Next, we have to consider the effect of response tendency, which is called response set. Social desirability and acquiescence exemplify the effect of this kind of constant error, although its evaluation is quite difficult in actuality.
Slightly subtler but potentially more serious problem is the overlapping of the domain of several constructs to be measured. It may be an unsolvable problem how to decide whether a correlation between two scales reflects some substantial laws holding between constructs, or it is a mere sign of the existence of some components (including the response tendencies) shared by two scales as long as we rely on the data sets obtained by the use of questionnaires.
Considering these circumstances, it may be safe to restrict the application of causal modeling to the correlations between scales, obtained from different sources (e.g., peer-and self-ratings of personality) , or from distinct levels of processing (e.g., responses to statements for some attitude objects and judgments to problems of arithmetic) . One may not consider the non-zero correlations between these scales to be artifacts. However, this restriction limits the number of variables included in the analysis to be very small, and various interesting applications will become impossible.
Rather, more serious problem may be the following one; that is, a temptation to the post hoc modifications of the model including the changes of causal directions in order to improve the fitness of the model under a given correlation matrix becomes irresistibly strong once convenient tools of statistical packages are available for this procedure (Breckler, 1990) . It is questionable in the light of the traditional principle of empirical sciences, which requires the collection of a new set of data to verify or falsify the modified model. Even if another sample is unavailable, at least one has to conduct cross validation in terms of dividing the data set into two parts, one for modifying the causal model and the other for its confirmation. Although one can use spurious correlation coefficients to test fitness of the model when the number of variables to be analyzed exceeds that of estimated parameters, covariance structure analysis uses highly advanced theories of sampling from multivariate normal distributions in statistics in order to evaluate the model. Therefore, models in formulated following the method covariance structure analysis are said to be falsifiable, which is often regarded as a key concept discriminating science from non-science. It is not difficult to imagine that many social scientists accept covariance structure analysis enthusiastically. Moreover, it is a great improvement of classical methods of causal modeling that estimates of parameter in covariance structure analysis would not be affected by the attenuation as long as fitness of the model is good because the estimation is based on estimates of correlations through the rationale that is the same as the estimations of communality in classical factor analysis. As pointed out above, in covariance structure analysis there happened two problems, the appearance of inappropriate solutions and the lack of identifiability, which are not observed in path analysis. These problems have been succeeded from confirmatory factor analysis and often discussed (e.g., Bollen, 1989) , and consequently will not be treated here. Only 2 within 26 articles by the same author (Urakami, 1996a (Urakami, , 1996b adopt the longitudinal design with sufficiently long interval (about 6 months) to determine the directions of causality in the JJEP, as do 3 out of 9 articles in the JEP (Marsh & Yeung, 1997; Newman, 1998; Normandeau & Guay, 1998 ) . However, it will be fruitful to consider which approach will facilitate the future research because it is true that these two approaches do really exist.
From the viewpoint of traditional logical positivism, the approach often employed in the U.S. research should be promising. Ideally, one may expect that the falsifiable model building supported by covariance structure analysis will prompt the specialization of theoretical and empirical research, which is successfully done in physical sciences. However, this competitive cooperation will not work well in the current stage of educational psychology because any predictions based on most psychological theory will be easily falsified by large sample data. Otherwise, inevitably ambiguous characteristics of psychological construct mentioned above will lead to endless and unfruitful controversy, although we do not deny that it may serve for the unfolding of complicated conjectures. In a way, it is possible that the specific features found in Japanese studies, e.g., small-steps accumulations of empirical facts and constant modification of scales fit to these characters of educational psychology. In fact, while said that construct validation is a process, not a procedure, this property may fit the style of Japanese studies. Unfortunately, most Japanese researchers seem to be unconscious about this good nature. In addition, they will have to learn more precise and explicit definition of constructs and theoretical elaboration of problems, and to put more effort to validate scales. This must be a fundamental condition for them to do a collaborations and exchanges of information with the Western researchers. When Japanese researchers establish their own methodology combining their adaptable ways of thinking with rigorousness of the Western style, they will be able to produce original outcomes and to send them internationally.
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